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METHOD AND SYSTEM FOR SELECTING
RELAY STATION IN A COMMUNICATION
SYSTEM

PRIORITY

This application claims priority under 35 U.S.C. §119(a) to
a Korean Patent Application filed in the Korean Intellectual
Property Office on Aug. 31, 2006 and assigned Serial No.
2006-83458, the disclosure of which 1s incorporated herein
by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention generally relates to a communication
system, and more particularly to a method and system for
selecting a Relay Station (RS) 1n a multi-hop communication
system.

2. Description of the Related Art

Provisioning of high-speed large data transmission/recep-
tion services to Mobile Stations (MSs) 1s an active study area
in future-generation communication systems. Increasing sys-
tem capacity through multi-hop relaying 1s under serious
consideration. Herein, a communication system using a
multi-hop scheme 1s referred to as multi-hop communication
system.

In the multi-hop communication system, when the channel
status between a Base Station (BS) and an MS 1s poor, an RS
residing between the BS and the MS relays signals between
them. As the MS transmits/receives signals on the best chan-
nel provided by the BS and the MS, 1ts capacity increases,
resulting in increased system capacity.

If one of the channels between BS and the RS and between
the RS and the MS 1s bad, 1t may be better to communicate
without involving the RS. Also, communication without rely-
ing on the RS 1s preferable when the channel status between
the RS and the MS 1s bad, despite having a good channel
between the BS and the RS.

Accordingly, there exists a need for speciiying a procedure
for selecting an RS 1n a good channel status 1n order to enable
high-speed large data transmission/reception and increased
system capacity.

SUMMARY OF THE INVENTION

An aspect of exemplary embodiments of the present inven-
tion 1s to address at least the problems and/or disadvantages
and to provide at least the advantages described below.
Accordingly, an aspect of exemplary embodiments of the
present invention 1s to provide a method and system for
selecting an RS 1n a communication system.

Another aspect of the present invention 1s to provide a
method and system for transmitting information about a
selected RS 1n a communication system.

In accordance with an aspect of the present invention, there
1s provided a method for selecting an RS 1 an MS 1n a
communication system, in which the MS measures channel
qualities between the MS and at least two RSs and selects an
RS for relaying signals between the MS and a BS from among
the at least two RSs according to the channel quality mea-
surements.

In accordance with another aspect of the present invention,
there 1s provided a communication system for selecting an
RS, which includes an MS and an RS for relaying signals
between the MS an a BS. The MS measures channel qualities
between the MS and at least two RSs, and selects an RS for
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2

relaying signals between the MS and the BS from among the
at least two RSs according to the channel quality measure-
ments.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and advantages of
certain exemplary embodiments of the present invention will
be more apparent from the following detailed description
taken 1n conjunction with the accompanying drawings, in
which:

FIG. 1 1llustrates a signal tlow for an RS selection proce-
dure 1n a multi-hop communication system according to an
exemplary embodiment of the present invention;

FIG. 2 1llustrates a signal flow for an RS selection proce-
dure 1in the multi-hop communication system according to
another exemplary embodiment of the present invention;

FIG. 3 1s a flowchart illustrating the operation of the MS
illustrated 1in FIG. 2:

FIG. 4 1s a flowchart illustrating the operation of RSs
illustrated 1n FIG. 2;

FIG. 5 1llustrates a signal tlow for an RS selection proce-
dure 1n the multi-hop communication system according to a

third exemplary embodiment of the present invention;
FIG. 6 illustrates different CQI codebooks allocated to

different RSs:

FIG. 7 1s a flowchart illustrating the operation of the MS
illustrated 1in FIG. 5; and

FIG. 8 1s a flowchart illustrating the operation of RSs
illustrated in FIG. 5.

DETAILED DESCRIPTION OF THE PR.
EMBODIMENTS

(L]
=T

ERRED

The matters defined 1n the description such as a detailed
construction and elements are provided to assist 1n a compre-
hensive understanding of exemplary embodiments of the
invention. Accordingly, those of ordinary skill in the art will
recognize that various changes and modifications of the
embodiments described herein can be made without depart-
ing from the scope and spirit of the imvention. Also, descrip-
tions of well-known functions and constructions are omitted
for clarity and conciseness.

The present mvention provides a method and system for
selecting an RS that will relay signals 1n a multi-hop commu-
nication system. While the RS selection method and system
according to the present invention are described in the context
of examples, 1t 1s to be clearly understood that they are also
applicable to other communication systems.

The present mvention provides an operation for selecting
an RS 1n a good channel status among from a plurality of RSs
and 1ts associated operation, for more efficient signal relaying
in a multi-hop communication system. Assuming that two
RSs reside between a BS and an MS, the present invention
provides a method and system for selecting an RS in the better
channel status between the two RSs. Obviously, the RS selec-
tion method and system are also applicable for more RSs.

With reference to FIG. 1, an RS selection procedure in a
multi-hop communication system according to an exemplary
embodiment of the present invention 1s described. FIG. 1
illustrates a signal flow for an RS selection procedure 1n a
multi-hop communication system according to an exemplary
embodiment of the present invention. In the 1llustrated case of
FIG. 1, an RS having a better channel status 1s selected
between first and second RSs 102 and 104, taking into
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account channel qualities between a BS 100 and the RSs 102
and 104 and channel qualities between an MS 106 and RSs

102 and 104.

Referring to FIG. 1, BS 100 transmits a reference channel
signal to first RS 102 1n step 111 and to second RS 104 1n step
113. The reference channel signal 1s a pilot or preamble
signal, for example. Thus, the first and second RSs 102 and
104 receive the reference channel signal and transmit the
reference channel signal to MS 106 1n steps 115 and 117,
respectively.

In steps 119 and 121, first and second RSs 102 and 104
measure channel qualities between BS 100 and RSs 102 and
104, respectively, using the reference channel signal. The
channel qualities are assessed by Carrier-to-Interference and
Noise Ratio (CINR), Recetved Signal Strength Indication
(RSSI), or Signal-to-Interference and Noise Ratio (SINR).
CINR 1s discussed herein, for purposes of providing an
example. After measuring the CINRs of the reference channel
signal, first and second RSs 102 and 104 generate Channel
Quality Information (CQlIs) corresponding to the CINR mea-
surements. Meanwhile, MS 106 measures channel qualities
between first RS 102 and MS 106 and between second RS 104
and MS 106 using the received reference channel signals, and

accordingly generates CQIs 1n step 123.
Upon request of BS 100 for CQI feedback 1n steps 1235 and

127, RSs 102 and 104 transmait the CQIs to BS 100 in steps
129 and 131. When MS 106 receives a CQI feedback request
from BS 100 1n step 133, MS 106 also transmits the CQIs to
RSs 102 and 104 1n steps 135 and 137. RSs 102 and 104
transmit the received CQIs to BS 100 1n steps 139 and 141.

The BS 100 selects an RS to relay signals using the
received CQIs representing the channel qualities between BS
100 and RSs 102 and 104, and between MS 106 and RSs 102
and 104 according to the following Equation (1).

max (1)
. J(g(BS, RS;), g(RS5;, MS;))

£

ﬁaﬂS‘;‘i'T = arg

where g(BS,RS,),g(RS,,MS ) denotes the CQIs between the
BS and an RS and between the RS and the MS, and 1(a,b)
denotes a criterion for selecting an RS a and b are input. The
criterion may use data rate, transmission error rate, average
Signal-to-Noise Ratio (SNR), or mimnimum SNR. It 1s
assumed herein that second RS 104 has a higher RS selection
criterion value than first RS 102.

Therefore, BS 100 selects second RS 104 through which to
communicate with MS 106 1n step 143. In steps 145 and 147,
BS 100 broadcasts RS selection information about the
selected RS 102 to RSs 102 and 104. RSs 102 and 104 check
whether the RS selection information includes their Identifi-
cations (IDs). Determining the absence of its ID, first RS 102
neglects the RS selection information, whereas second RS
104 relays the RS selection imnformation to MS 106, being
aware of the presence of 1ts ID in the RS selection information
in step 149.

In accordance with the above-described exemplary
embodiment of the present invention, a BS selects an RS 1n
the best channel status, taking into account all channel quali-
ties between the BS and RSs, and between RSs and an MS. If
the channel quality between the BS and the RS 1s good but the
channel quality between the RS and the MS 1s bad, or vice
versa, overall communication status i1s bad. Accordingly, the
BS considers overall channel quality reflecting BS-RS and
RS-MS channel qualities, or the loads of channels 1n selecting
an RS to relay signals.
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Since the RS selection and RS information delivery
involves many message transmissions/receptions, there may
be an increase 1n communication delay. In addition, many
CQlIl reports also increase the amount of feedback, resulting 1n
less actual data being transmitted/recerved.

With this context, a method for selecting an RS by an MS
so as to minimize the RS selection delay and the feedback
amount 1s provided 1n second and third exemplary embodi-
ments of the present mvention.

The second and third exemplary embodiments of the
present invention are based on the following prerequisites.

(1) The channel quality between a BS and an RS 1s good
(fixed relay). In general, only 11 the channel qualities both
between the BS and the RS and between the RS and an MS are
g00d, relaying 1s effective. If either of the channel qualities 1s
bad, direct signal transmission/reception between the BS and
the MS may be preferred to relayed signal transmission/
reception between them. When an RS 1s fixed 1n position, the
RS 1s usually 1nstalled at a position that offers a good channel
environment. Hence, the channel between the BS and the RS
1s assumed to be 1 a good status.

(2) The MS 1s responsible for selecting an RS in order to
overcome the problem of an increase 1n delay and amount of
teedback encountered with the first exemplary embodiment
of the present invention 1n which the BS selects an RS.

A procedure for selecting an RS by an MS 1n the multi-hop
communication system according to the second and third
exemplary embodiment of the present invention 1s described
with reference to FIG. 2, which illustrates a signal flow for an
RS selection procedure 1n the multi-hop communication sys-
tem. In the RS selection procedure, the MS selects an RS and
performs a verification procedure in relation to the selected
RS. It 1s assumed that different RSs use different bandwidth
request sequence mdexes and the same CQI codebook.

Referring to FI1G. 2, a BS 200 transmuts a reference channel
signal to first and second RSs 202 and 204 1n steps 211 and
213. The reference channel signal 1s a pilot/preamble signal,
for example. First and second RSs 202 and 204 recerve the
reference channel signal from BS 200 and relay their recerved
reference channel signals to an MS 206 1n steps 215 and 217.
MS 206 measures channel qualities between MS 206 and RSs
202 and 204 using the received reference channel signals 1n
step 219. The channel qualities are measured 1n CINR, RSSI,
or SINR, with CINR described herein for example. MS 206
then generates CQIs corresponding to the CINR measure-
ments. In step 223, MS 206 sclects an RS having a better
channel quality between RSs 202 and 204. Upon request of
BS 200 for identification information about the selected RS,
for example, a CQI codebook or a bandwidth request
sequence 1index for the selected RS, or when MS 206 deter-
mines to transmit/recerve a signal 1n step 221, MS 206 trans-
mits information about the selected RS to BS 200. In accor-
dance with the exemplary embodiment of the present
invention, since second RS 204 1s superior to first RS 202 1n
channel quality, MS 206 determines to transmit/receive sig-
nals through relaying of second RS 204. Hence, MS 206
transmits the bandwidth request sequence index of the second
RS 204 to the first and second RSs 202 and 204 1n steps 225
and 227. In steps 229 and 231, MS 206 transmits a CQI
codebook common to all RSs to first and second RSs 202 and
204.

First and second RSs 202 and 204 determine whether the
received bandwidth request sequence mdex 1s identical to
their bandwidth request sequence indexes. As MS 206 has
selected the second RS 204, 1in this example MS 204 has
transmitted the bandwidth request sequence 1ndex of the sec-
ond RS 204. Thus, second RS 204 1s aware that the received
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bandwidth request sequence index 1s 1dentical to that of sec-
ond RS 204 1n step 233. Also, first and second RSs 202 and

204 compare the recerved CQI codebook with their CQI

codebooks. Because a CQI of the same codebook 1s transmit-
ted 1n the second exemplary embodiment of the present inven-
tion, RSs 202 and 204 recognize the CQI codebook 1n steps
235 and 237. The second RS 204 feeds back the recerved
bandwidth request sequence index and CQI codebook to BS
200 1 step 239, while first RS 202 feeds back the CQI
codebook to BS 200 1n step 241. The CQI codebook feedback
and the bandwidth request sequence index transmission may
differ in transmission, time and number of transmissions, and
these two operations may be performed independently.

Table 1 below lists different bandwidth request sequence
indexes allocated to different RSs.

TABL.

L1l

1

BW request sequences

RS index (Index of Gold code length 127)
RS 1 0~31
RS 2 32~63
RS 3 64~95
RS 4 96~127

(Given a total of 128 bandwidth request sequence indexes O
to 127 1n a communication system, as listed in Table 1,
indexes 0 to 31 are allocated to first RS, indexes 32 to 63 are
allocated to Second RS, indexes 64 to 95 are allocated to third
RS, and 1indexes 96 to 127 are allocated to forth RS. In the
present invention, only first RS and second RS are dealt with.

As described above, MS 206 measures the channel quali-
ties between the RSs 202 and 204, and MS 206 determines
that the channel quality between MS 206 and the second RS
204 1s better than that between MS 206 and the first RS 202.
Accordingly, MS 206 decides to transmit/receive signals
to/from the second RS 204. Then MS 206 selects one of
bandwidth request sequence indexes 32 to 63 and feeds 1t
back to BS 200.

Upon receipt of the bandwidth request sequence index, first
and second RSs 202 and 204 compare the received bandwidth
request sequence 1ndex with their bandwidth request
sequence indexes. Thus, only the second RS 204 recognizes
the recerved bandwidth request sequence index.

FIG. 3 1s a flowchart illustrating the operation of the MS
206. Referring to FIG. 3, MS 206 recerves pilot/preamble
signals from RSs 202 and 204 1n step 301. MS 206 measures
channel qualities between MS 206 and RSs 202 and 204 using
the pilot/preamble signals 1n step 303. In step 305, MS 206
receives a request for feedback of 1dentification information
of a selected RS, for example, a CQI codebook/bandwidth
request sequence mdex of the selected RS from BS 200 or
determines to transmit/receive a signal. MS 206 then selects
an RS for relaying signals 1n step 307 and transmits a band-
width request sequence 1ndex of the selected RS to RSs 202
and 204 1n step 309. In step 311, MS 206 transmits a CQI
codebook common to RSs 202 and 204 to them and ends the
procedure.

FI1G. 4 15 a flowchart illustrating the operation of the RSs
202 and 204. Referring to FIG. 4, each of RSs 202 and 204
receives a pilot/preamble signal from BS 200 1n step 401 and
transmits the pilot/preamble signal to MS 206 1n step 403. In
step 403, the RSs 202 and 204 recerves a bandwidth request
sequence 1mdex and a CQI codebook from the MS 206. The
RSs 202 and 204 compares the bandwidth request sequence
index and the CQI codebook with 1ts bandwidth request
sequence indexes and CQI codebook 1n step 407. If at least
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6

one of the bandwidth request sequence index and the CQI
codebook belongs to the RSs 202 and 204, the RSs 202 and
204 transmits the at least one of the bandwidth request
sequence 1ndex and the CQI codebook to BS 200 1n step 409
and ends the procedure. If either of the bandwidth request
sequence 1ndex and the CQI codebook does not belong to the
RS, the RS waits until 1t recerves its bandwidth request
sequence 1dex and CQI codebook 1n step 411.

While not shown, the criterion on which the MS selects an
RS in the second exemplary embodiment of the present inven-
tion 1s expressed 1n Equation (2):

RSY = argmax g(RS:, MS;) (2)

where RS _° denotes an RS with the best channel quality g
with respect to an i”” MS among a 0” RS to an m” RS.

In accordance with the second exemplary embodiment of
the present invention as described above, the MS selects an
RS based on reference channel signals recerved from the BS
via RSs and transmits a message including a bandwidth
request sequence index of the selected RS to the RSs. The
individual RSs compare the bandwidth request sequence
index with their bandwidth request sequence indexes and the
selected RS recognizes that 1t has been selected as the band-
width request sequence 1ndex belongs to the RS.

In a third exemplary embodiment of the present invention
the MS 1s responsible for selecting an RS for signal relaying
and transmits a bandwidth request sequence index common
to all RSs and a CQI codebook specific to the selected RS as
identification information of the RS.

FIG. 5 1llustrates a signal tlow for an RS selection proce-
dure 1n the multi-hop communication system according to the
third exemplary embodiment of the present invention. In FIG.
5, different RSs use different CQI codebooks and the same
bandwidth request sequence index.

Referring to FI1G. 5, a BS 500 transmuits the same reference
channel signal to first and second RSs 502 and 504 in steps
511 and 513. The reference channel signal 1s a pilot/preamble
signal, for example. First and second RSs 502 and 504 trans-
mit their received reference channel signals to an MS 506 1n
steps 515 and 517, respectively. In step 519, MS 506 mea-
sures channel qualities between MS 506 and individual RSs
502 and 504. The channel qualities are measured in CINR,
RSSI, or SINR CINR 1s discussed herein, to provide an
example. The MS 506 generates CQIs corresponding to the
CINR measurements and selects an RS with the better CQI
for signal relaying 1n step 523. It 1s assumed that second RS
504 has a better CQI than first RS 502. Upon receipt of a
request for 1dentification information about the selected RS,
for example, a CQI codebook or a bandwidth request
sequence mdex of the selected RS from BS 500, or when MS
506 determines to transmit/receive a signal 1n step 521, MS
506 transmits the information about the selected RS to the BS
500. In steps 525 and 527, MS 506 transmits to the RSs 502
and 504 the bandwidth request sequence index common to
them. MS 506 also transmits a CQI codebook specific to
selected RS to the RSs 502 and 504 1n steps 529 and 531.

RSs 502 and 504 compare the received bandwidth request
sequence 1ndex with theirr bandwidth request sequence
indexes. Since MS 506 transmits the same bandwidth request
sequence 1ndex, RSs 502 and 504 detect the bandwidth
request sequence 1ndex 1n steps 333 and 335. Also, RSs 502
and 504 compare with the received CQI codebook with their
CQI codebooks. In step 537, only the second RS 504 1denti-
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fies that the recetved CQI codebook 1s 1dentical to i1ts CQI
codebook. Therefore, the second RS 504 feeds back the band-
width request sequence index and the CQI codebook to the
BS 500 in step 539, whereas the first RS 502 feeds back the
bandwidth request sequence index to the BS 500 1n step 541.

FI1G. 6 illustrates different CQI codebooks to different RSs.
Given four CQI codebooks 1n the commumnication system, MS
506 measures channel qualities between the MS 506 and the
individual RSs 502 and 504 1n the procedure illustrated 1n
FIG. 5. As the second RS 504 has a better channel quality than
the first RS 502, MS 506 transmits a CQI codebook of second
RS 504 to RSs 502 and 504. RSs 502 and 504 compare the
received CQI codebook with their specific CQI codebooks
and only the second RS 504 1dentifies that the received CQI
codebook 1s 1ts CQI codebook.

FI1G. 7 1s a tlowchart illustrating the operation of MS 506.
Reterring to FIG. 7, MS 506 recerves pilot/preamble signals
from RSs 502 and 504 1n step 701 and measures channel
qualities between MS 506 and RSs 502 and 504 1n step 703.
Upon request for identification information about a selected
RS, for example, a CQI codebook/bandwidth request
sequence 1ndex of the selected RS from BS 500 or in the
presence ol data to transmit or receive 1n step 705, MS 506
selects an RS for signal relaying 1n step 707 and transmits the
same bandwidth request sequence index to RSs 502 and 504
in step 709. In step 711, MS 506 transmits a CQI codebook of
the selected RS to RSs 502 and 504. Then, MS 506 ends the
procedure.

FIG. 8 1s a flowchart 1llustrating the operation of RSs 502
and 504 1llustrated in FIG. 5. Referring to FIG. 8, each of RSs
502 and 504 receives a pilot/preamble signal from BS 500 1n
step 801 and transmits the pilot/preamble signal to MS 506 1n
step 803. In step 805, the RSs 502 and 504 receives a band-
width request sequence index and a CQI codebook from MS
506. The RSs 502 and 504 compares the bandwidth request
sequence 1index and the CQI codebook with its bandwidth
request sequence indexes and CQI codebook 1n step 807. If at
least one of the bandwidth request sequence index and the
CQI codebook belongs to the RSs 502 and 504, the RSs 502
and 504 transmits the at least one of the bandwidth request
sequence mndex and the CQI codebook to BS 500 1n step 809
and ends the procedure. I either of the bandwidth request
sequence index and the CQI codebook does not belong to the
RS, the RS waits until 1t recerves its bandwidth request
sequence index and CQI codebook 1n step 811.

The criterion on which the MS selects an RS 1n the third
exemplary embodiment of the present invention 1s expressed
as Equation (3):

RS? = argmax g(RS;, MS;) (3)

where RS _° denotes an RS with the best channel quality g
with respect to an i”” MS among a 0” RS to an m” RS.

As 1s apparent from the above description, the present
invention advantageously minimizes an RS selection delay
and feedback amount by speciiying a procedure for selecting
an RS that will relay signals between a BS and an MS 1n a
communication system.

While the invention has been shown and described with
reference to certain exemplary embodiments of the present
invention thereof, 1t will be understood by those skilled 1n the
art that various changes in form and details may be made
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therein without departing from the spirit and scope of the
present invention, as defined by the appended claims and their
equivalents.

What 1s claimed 1s:

1. A method for selecting a Relay Station (RS) by a Mobile
Station (MS) 1n a communication system, comprising:

measuring, by the MS, channel qualities between the MS
and at least two RSs;

selecting, by the MS, an RS for relaying signals between
the MS and a Base Station (BS) from among the at least
two RSs based on information about the measured chan-
nel qualities; and

transmitting, by the MS, 1dentification information about
the selected RS to the at least two RSs, upon receiving an
identification information request for the selected RS
from the BS,

wherein the identification information includes one of
bandwidth request sequence indexes included 1n a band-
width request sequence index set for the selected RS,
and a Channel Quality Information (CQI) codebook for
the selected RS, and

wherein bandwidth request sequence 1index sets for the at
least two RSs are the same and CQI codebooks for the at
least two RSs are different, or the bandwidth request
sequence 1ndex sets for the at least two RSs are different
and the CQI codebooks for the at least two RSs are the
same.

2. The method of claim 1, wherein measuring, by the MS,
channel qualities comprises measuring the channel qualities
between the MS and the at least two RSs, using at least one of
pilot signals and preamble signals transmitted from the at
least two RSs.

3. The method of claim 1, wherein the bandwidth request
sequence 1ndex 1s specific to the selected RS.

4. The method of claim 1, further comprising: performing
a signal transmission and reception with the BS via the RS
using the bandwidth request sequence index set including the
transmitted bandwidth request sequence index, and a CQI
codebook corresponding to the transmaitted CQI codebook.

5. A Mobile Station (MS) for selecting a Relay Station (RS)
In a communication system, comprising:

a controller for measuring channel qualities between the
MS and at least two RSs, and selecting an RS for relay-
ing signals between the MS and the BS from among the
at least two RSs based on information about the mea-
sured channel qualities; and

a transmitter for transmitting i1dentification information
about the selected RS to the at least two RSs, upon
receiving an 1dentification information request for the
selected RS from the BS 1s needed,

wherein the identification information includes one of
bandwidth request sequence indexs included 1n a band-
width request sequence index set for the selected RS,
and a Channel Quality Information (CQI) codebook for
the selected RS, and

wherein bandwidth request sequence index sets for the at
least two RSs are the same and CQI codebooks for the at
least two RSs are different, or the bandwidth request
sequence 1mndex sets for the at least two RSs are different
and the CQI codebooks for the at least two RSs are the
same.

6. The MS of claim 35, wherein the MS measures the chan-
nel qualities between the MS and the at least two RSs, using,
at least one of pilot signals and preamble signals transmaitted
from the at least two RSs.

7. The MS of claim 5, wherein the bandwidth request
sequence 1ndex 1s specific to the selected RS.
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8. The MS of claim 35, wherein the controller performs a
signal transmission and reception with the BS via the RS
using the bandwidth request sequence index set including the
transmitted bandwidth request sequence index, and a CQI
codebook corresponding to the transmitted CQI codebook
CQI.

9. A method for relaying a signal by a Relay Station (RS) in
a communication system, comprising: receiving at least one
of pilot signals and preamble signals from a Base Station
(BS); transmitting at least one of the pilot signals and the
preamble signals to a Mobile Station (MS); recerving a band-
width request sequence index and a Channel Quality Infor-
mation (CQI) codebook from the MS;

determining whether a bandwidth request sequence mndex

set for the RS includes the recerved bandwidth request
sequence 1index, and a CQI codebook for the RS corre-
sponds to the recerved CQI codebook; and relaying sig-
nals between the MS and the BS according to a deter-
mined result,

wherein the bandwidth request sequence 1ndex set for the

RS 1s different from a the bandwidth request sequence
index set for each of at least two different RSs and the
CQI codebook for the RS 1s the same as a CQI codebook
for each of the at least two different RSs, or the band-
width request sequence index set for the RS 1s the same
as the bandwidth request sequence index set for each of
the at least two different RSs and the CQI codebook for
the RS 1s different from the CQI codebook for each of
the at least two different RSs.

10. The method of claim 9, wherein relaying signals
between the MS and the BS according to the determined
result comprises:

if the bandwidth request sequence index set for the RS

includes the received bandwidth request sequence
index, and the CQI codebook for the RS corresponds to
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the recetved CQI codebook, transmitting the bandwidth
request sequence index set for the RS and the CQI code-

book for the RS: and

relaying signals between the MS and the BS.

11. A Relay Station (RS) for relaying a signal in a commu-
nication system, comprising: a recetver for receiving at least
one of pilot signals and preamble signals from a Base Station
(BS); a transmitter for transmitting at least one of the pilot
signals and the preamble signals to a Mobile Station (MS);
and a controller for, upon receiving a bandwidth request

sequence mdex and a Channel Quality Information (CQI)
codebook from the MS,

determiming whether a bandwidth request sequence index
set for the RS 1ncludes the recerved bandwidth request
sequence index, and a CQI codebook for the RS corre-
sponds to the recerved CQI codebook, and relaying sig-
nals between the MS and the BS according to a deter-
mined result,

wherein the bandwidth request sequence index set for the
RS 1s different from a the bandwidth request sequence

index set for each of at least two different RSs and the
CQI codebook for the RS 1s the same as a CQI codebook
for each of the at least two different RSs, or the band-
width request sequence index set for the RS 1s the same
as the bandwidth request sequence index set for each of
the at least two different RSs and the CQI codebook for
the RS 1s different from the CQI codebook for each of
the at least two different RSs.

12. The RS of claim 11, wherein the controller, if the
bandwidth request sequence index set for the RS includes the
received bandwidth request sequence index, and the CQI
codebook for the RS corresponds to the recerved CQI code-
book, controls to the transmitter for transmitting the band-
width request sequence index set for the RS and the CQI

codebook for the RS, and relaying signals between the MS
and the BS.
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